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(57) ABSTRACT 

The invention concerns a damping device for damping the 
kinetic energy of movable cabinet components, which has a 
first damping element with a first cylinder that has a first 
piston, which Slides lengthwise in it, and at least one more 
(second) damping element with a second cylinder that has a 
Second piston, which Slides lengthwise in it. Both damping 
elements are located one behind the other in a Serial arrange 
ment and form an integral System. The invention is charac 
terized by the fact that each of the two damping elements are 
each designed as pneumatic (air) dampers, and a compres 
Sion chamber and an expansion chamber respectively con 
tain variable Volumes, whereby, the damping effects of the 
damping elements are affected by the guide canals, which 
control the air distribution and air flow within and between 
the compression chambers and/or expansion chambers. 

13 Claims, 3 Drawing Sheets 
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DAMPING DEVICE 

FIELD OF THE INVENTION 

The invention concerns a damping device, in particular 
for damping and/or absorbing the kinetic energy of movable 
cabinet components, as for example, doors, drawers or 
lifter-doors, according to the characteristics of the introduc 
tory clause of the patent claim 1. 

BACKGROUND OF THE INVENTION 

From the State of technology, damping devices of different 
designs are well known. 
DE 201 17031 U1 shows a damping device with a fluid 

medium in the cylinders with pistons and piston rods and a 
Small assembly depth. The cylinders are designed as tele 
Scopic cylinders, whereby, the center cylinder Serves not 
only as pistons and not only as pressure cylinders, but also 
in this last case as pressure and/or working piston. The Small 
overall height causes a large Outside diameter and with it a 
large insertion bore hole. Likewise, the Small overall height 
results in a short operating distance and, therefore, in 
connection with a fluid medium has a hard damping char 
acter. Fluid medium additionally have the disadvantage of 
having possible leakages. A further disadvantage results 
from the short slide Surfaces and the possible tilting/jam 
ming of the pistons in the cylinder. 
DE 202 04 986 U1 shows a damping device that is 

likewise designed telescopically. The operating distance, 
however, is Substantially longer and So can be more con 
trolled in the damping operation. Also, this avoids tilting and 
jamming. As is shown in DE 201 17051 U1, the braking 
action is attained in two stages. The first Stage causes a 
braking action by means of a Spring and the Second Step 
causes a damping effect by means of air. 

These two-stage operations, which occur one after the 
other, have the disadvantage if the Spring is too strong in the 
first stage it causes the cabinet component (i.e. a door) to 
push open again and a Spring that is too weak has no effect 
So that the Second Stage operation cannot take place at all. A 
Spring that is too strong prevents the door from closing 
completely. Door, lifter-doors or Similar things have varying 
Size masses and different closing Speeds. The very unequal 
kinetic energy that is the result would need different Springs 
for each individual case. In addition, the Second Stage must 
have a Spring, in order to ensure the total opening position 
of the System. The Second Stage, as described, cannot be 
brought into its opening position with a magnet. A magnet 
and its accompanying necessary counterpart made of iron, 
would impact too hard together, thus, nullifying the damping 
effect. 

The task of the invention is to prevent these disadvantages 
and to create a damper device that results in a large braking 
and damping effect with a relatively short distance with a 
Small outside diameter. 

SUMMARY OF THE INVENTION 

The Solution of this task takes place according to the 
invention via the characteristics of patent claim 1. 

According to the invention each of the two damping 
elements are designed as pneumatic damperS and contain a 
compression chamber and an expansion chamber of variable 
Volumes. The damping effect of the damping elements are 
affected by the guide canals, which Steer the air distribution 
and air flow within and between the compression chambers 
and/or expansion chambers. 
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2 
The resulting advantage is that the damping device can be 

formed very compactly; it can accommodate a large range of 
kinetic energy with furniture and cabinets. If necessary, the 
damping effect can be set/adjusted in a wide range by the 
corresponding arrangement of the guide canals. 
The advantageous embodiments and developments of the 

invention are given in the dependent claims. 
The pistons are led Sealed into the cylinders, i.e., with 

each damping element there is a Seal between the largest 
diameter of the respective piston and the inside diameter of 
the corresponding cylinder, which Seals the respective com 
pression chamber opposite the corresponding expansion 
chamber. 
The pistons of both damping elements are coupled loosely 

with one another, So that the piston of the first damping 
element Stands directly operation-connected with the pistons 
of the Second damping element during the entire operation 
distance of the damping device. 

Advantageously, the Second expansion chamber connects 
directly on the first compression chamber and is separated 
from this by a partition. Then the piston rod of the second 
piston projects through a partition's opening into the first 
compression chamber So that the front Side of the Second 
piston rod is taken up in a respective receSS of the first 
piston. 
The first compression chamber is Sealed opposite the 

Second expansion chamber, the Seal is placed between the 
piston rod of the second piston and the bore hole of the 
partition. 

Preferably, a Spring is located inside the Second damping 
element to operate the resetting force on the damping 
elements. 
To release the air when the damping elements reset and to 

prevent negative pressure, a Second expansion chamber is 
preferably connected by a ventilation bore hole to the 
external environment. 
The piston rod of the first rod is guided through a cylinder 

cap into the open, So that the first expansion chamber is 
connected to the external environment, preferably by a 
remaining gap that is between the cylinder cap and piston 
rod, and there the air is released into the open. 

In a first Special design of the invention the first piston has 
in the longitudinal direction a guide canal in the form of a 
through-bore-hole that connects the first compression cham 
ber to the Outer environment and during the damping proceSS 
provides for a controlled air release of the first compression 
chamber. In the same way the Second piston also has in the 
longitudinal direction a guide canal in the form of a through 
bore hole that connects the Second compression chamber 
with the external environment. This air is released in a 
controlled manner during the operation process. 

Preferably, both guide canals are connected, air-guided, to 
each other So that only the guide canal of the first piston is 
directly connected to the external environment. Preferably, a 
leakage air canal is formed in the receSS area of the first 
piston and is connected by the first compression chamber 
with the first guide canal. 
The damping device of the first embodiment is especially 

Suitable for damping masses with relatively little kinetic 
energy, as for example, a Small cabinet door. 

In a Second design of the invention, a guide canal is 
located on the outer Side and in the longitudinal direction of 
the Second piston rod, going out from its free end. The guide 
canal eXtends over a certain length of the piston rod and 
during a certain Section of the Second piston's operating 
distance connects the first compression chamber to the 
Second expansion chamber. During the damping process, the 
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air that is compressed in the first compression chamber can 
escape by the guide canal and the opening of the Second 
expansion chamber. 

In addition, another guide canal is located on the inner 
wall and in the longitudinal direction of the Second cylinder, 
emanating from the end area of the cylinder, and extends 
over a certain length of the cylinder and connects, during a 
certain Section of the operating distance of the Second piston, 
the Second compression chamber to the Second expansion 
chamber. Thus, also during the damping process the com 
pressed air in the Second compression chamber can escape 
by the guide canal and the opening of the Second expansion 
chamber. 

The damping effect of this Second design of the invention 
is greater than the first embodiment. This design is espe 
cially Suited for damping masses with average kinetic 
energy, as for example, a drawer or a larger cabinet door. 

Finally, in a third design of the invention there is a 
combination of characteristics and features of the first two 
embodiments. Here, the Second piston that is similarly 
described in the first embodiment example has in the lon 
gitudinal direction a guide canal in the form of a through 
bore hole, which connects the first compression chamber to 
the Second compression chamber. AS is the case for the 
Second design, a guide canal is located at the inner wall and 
in the longitudinal direction of the Second cylinder, going 
out from the end area of the cylinder. The guide canal 
extends over a certain length of the cylinder and during a 
certain Section of the operating distance of the Second piston, 
connects the Second compression chamber to the Second 
expansion chamber. 

Air is compressed in the first compression chamber during 
the damping process then escapes into the Second compres 
Sion chamber and, thereby, Strengthens and increases com 
pletely the compression until the Second piston reaches in 
the area of the guide canal, and the air can then escape to the 
external environment by the guide canal and by the bore hole 
of the Second expansion chamber. 

This design is especially Suited, because of the increas 
ingly high compression forces, for braking masses with 
relatively large kinetic energy, as for example, a large 
drawer. 

With all the designs and embodiments, not only the 
geometry and the guide canal's diameter are determined, but 
also the air release bore hole and/or leakage air canals can 
be included for regulating the damping proceSS. 

In the following the presented invention is more closely 
described by Several design methods of the represented 
drawings. Here, additional characteristics and features fun 
damental to the invention follow from the drawings and their 
descriptions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1: shows a section through a first embodiment of the 
invention-related damping device; 

FIG. 2: shows the side view of the damping device 
according to FIG. 1; 

FIG. 3: Shows a Section of the damping device, according 
to FIG. 1, after half the operating distance is reached; 

FIG. 4: Shows a Section of the damping device, according 
to FIG. 1, after the total operating distance is reached; 

FIG. 5: shows an enlarged section D from FIG. 4 with a 
canal for the compressed air; 

FIG. 6: Shows an exploded drawing of the damping 
device, according to FIG. 1; 
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4 
FIG.7: shows a second design of the damping device with 

another layout of the guide canals, 
FIG. 8: shows the enlarged section F from FIG. 7; 
FIG. 9: shows a third embodiment of the invention; 
FIG. 10: shows the enlarged section H from FIG. 9. 

DETAILED DESCRIPTION 

FIGS. 1 to 6 show a first embodiment of the invention. As 
shown in FIG. 1, the damping device (1) has two damping 
elements (2,20) one located behind the other. Each damping 
element is designed as a pneumatic damper and includes a 
cylinder (3,21) so that both cylinders (3,21) have a common 
casing. 

Inside the first cylinder (3) is a lengthwise movable first 
piston (4). Inside the Second cylinder (21) is a lengthwise 
movable Second piston (22). 

Because of the pistons, each of the cylinders (3, 21) 
partitions variable Volumes, in each case a compression 
chamber (8 and/or 26) and in each case an expansion 
chamber (9 and/or 27). The pistons are guided (4,22) sealing 
in the cylinders (3,21); that means that with each damping 
element there is a seal (5 and/or 23) between the largest 
diameter of the respective piston and the inside diameter of 
the corresponding cylinder, which Seals the respective com 
pression chamber (8 and/or 26) opposite the corresponding 
expansion chamber (9 and/or 27). 
The piston rod (6) of the first piston (4) projects through 

an opening of the cylinder cap (11) into the open, while the 
piston rod (24) of the Second piston, Sealed by means of a 
seal (31) is guided through a partition (30) between both 
cylinders and is inserted with its front side in a centric recess 
(10) of the first piston (4). A side view of the damping device 
is shown in FIG. 2. 
FIG.3 shows the position of the pistons about halfway on 

the sliding distance. Here, the first piston rod (6) is impinged 
by a movable cabinet component So that the pistons Slide in 
the direction of the arrow (33) and the air is compressed 
simultaneously in both compression chambers (8,26). There 
is a through-bore-hole on each piston (4, 22) that is formed 
as a guide canal (7 and/or 25). The air compressed in the 
compression chambers (8, 26) can escape in a controlled 
manner by means of the guide canals (7,25). The air in the 
Second compression chamber (26) reaches directly into the 
centric bore hole (25) of the second piston (22) while the air 
of the first chamber (8) flows by a canal (12) into the first 
piston (4) in the centric piston rod bore hole (FIG. 5). At the 
Same time in the Second expansion chamber, the existing 
negative pressure pulls the air through an opening (28) and 
can be additionally controlled by changing this opening. The 
existing negative pressure in the first expansion chamber 
pulls leakage air through a gap (clearance) between the first 
piston rod (4) and the cylinder cap (11). 

FIGS. 4 and 5 show both pistons (4, 22) in their end 
position. The resetting of the pistons (4,22) after a damping 
process into their initial position is made by a compression 
Spring (32), which is located in the Second chamber between 
the bottom of the second piston (22) and the cylinder bottom 
(29). 

FIG. 6 shows an exploded drawing of the damping device 
in the first design. 

FIGS. 7 and 8 show a second design of the invention. In 
this design of the invention, there is a guide canal (125) on 
the outside and in the longitudinal direction of the Second 
piston rod (124) going out from its free end and it extends 
over a certain length of the piston rod (124) and during a 
certain Section of the operating distance of the Second piston 
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(122) connects the first compression chamber (108) with the 
Second expansion chamber (127). During the damping pro 
ceSS, the compressed air in the first compression chamber 
(108) can escape by the guide canal (125) and the opening 
(128) of the second expansion chamber (127). 

In addition, another guide canal (130) is on the inner wall 
and in the longitudinal direction of the Second cylinder 
(121), going out from the end area of the cylinder, which 
extends over a certain length of the cylinder (121) and, 
during a certain Section of the operating Section of the 
Second piston, connects the Second compression (126) with 
the Second expansion chamber (127). Thus, air compressed 
during the damping process in the Second compression 
chamber (126) can escape by the guide canal (130) and the 
opening (128) of the second expansion chamber (127). 

Both guide canals (125, 130) have a certain length, so that 
the point of application of the air release of the compression 
chambers (108, 126) can be guided purposefully. The 
respective length of the guide canals (125, 130) determines 
the time point of the damping effect and the quantity of the 
air flowing through; that is, the intensity of the damping. 

Finally FIGS. 9 and 10 show a third embodiment of the 
invention. Here, the Second piston (24) has (similar to the 
one described in the first embodiment) in the longitudinal 
direction a guide canal (25) that is formed as a through 
bore-hole, which connects the first compression chamber 
(108) to the second compression chamber (126). Similar to 
the Second design, a guide canal (130) is located on the 
inside wall and in the longitudinal direction of the Second 
cylinder (121), going out from the end area of the cylinder. 
The guide canal extends over a certain length of the cylinder 
(121) and, during a certain section of the operating distance 
of the Second piston (22), connects the Second compression 
chamber (126) to the second expansion chamber (127). 

This especially becomes clear in FIG. 10. The compressed 
air flows from the first compression chamber (127) by means 
of the canal (124) in the first piston (104) into the axial guide 
canal (25) in the Second piston (22) and arrives into the 
Second compression chamber (126). The compression in the 
Second compression chamber (126) is thereby increased 
until the second piston (24) reaches the guide canal (130) 
area and the air can flow by the guide canal (130) in the 
cylinder wall behind the pistons into the Second expansion 
chamber (127) and can flow further by the opening (128) 
into the open. 
List of References 
1 Damping device 
2 First damping element 
3 Cylinder 
4 Piston 
5 Seal 
6 Piston rod 
7 Guide canal 
8 Compression chamber 
9 Expansion chamber 
10 Recess 
11 Cylinder cap 
12 Air canal 
20 Second damping element 
21 Cylinder 
22 Piston 
23 Seal 
24 Piston rod 
25 Guide canal 
26 Compression chamber 
27 Expansion chamber 
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28 Bore hole 
29 Cylinder bottom 
30 Partition 
31 Seal 
32 Compression Spring 
33 Direction of arrow 
101 Damping device 
102 First damping element 
103 Cylinder 
104 Piston 
105 Seal 
106 Piston rod 
108 Compression chamber 
109 Expansion chamber 
110 Recess 
111 Cylinder cap 
112 Air canal 
120 Second damping element 
121 Cylinder 
122 Piston 
123 Seal 
124 Piston rod 
125 Guide canal 
126 Compression chamber 
127 Expansion chamber 
128 Bore hole 
129 Cylinder bottom 
130 Guide canal 
140 Partition 
141 Seal 
142 Compression Spring 

What is claimed is: 
1. Damping device for damping the kinetic energy of at 

least one movable cabinet component, comprising: 
a first damping element with a first cylinder that has a first 

piston having a first piston rod, which slides lengthwise 
in the first cylinder, and while in an extended position, 
the first piston rod extends outward from the first 
cylinder, 

at least one Second damping element with a Second 
cylinder that has a Second piston having a Second piston 
rod, which Slides lengthwise in the Second cylinder, 

wherein the damping elements are located one behind the 
other in a Serial arrangement and form an integral 
System; each of the damping elements is designed as a 
pneumatic damper, and each one has a compression 
chamber and an expansion chamber that have variable 
Volumes, Said expansion chamber of the Second damp 
ing element disposed entirely rearward of the compres 
Sion chamber of the first damping element; and each 
piston and piston rod has a guide conduit, which 
controls air distribution and air flow within and 
between at least one of the respective compression 
chambers, the respective expansion chambers, and the 
respective compression and expansion chambers, and 
which affects damping effects of the damping elements. 

2. Damping device, according to claim 1, wherein each 
damping element has a Seal between an outer circumference 
of the respective piston and an inner circumference of the 
corresponding cylinder. 

3. Damping device, according to claim 2, wherein the first 
piston of the first damping element is operably connected to 
the Second piston rod of the Second damping element during 
a predetermined operating distance of the damping device. 
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4. Damping device, according to claim 3, wherein the 
expansion chamber of the Second damping element is sepa 
rated from the compression chamber of the first damping 
element by a partition. 

5. Damping device, according to claim 4, wherein the 
Second piston rod of the Second piston projects through an 
opening in the partition into the compression chamber of the 
first damping element So that a front Side of the Second 
piston rod of the Second piston is taken up into a respective 
receSS of the first piston. 

6. Damping device, according to claim 5, wherein a Seal 
is provided between the Second piston rod of the Second 
piston and the opening in the partition. 

7. Damping device, according to claim 6, wherein a Spring 
is located in the Second damping element in order to affect 
a resetting force on the damping elements. 

8. Damping device, according to claim 7, wherein the 
expansion chamber of the Second damping element is in 
communication with an external environment by an opening 
formed in the expansion chamber of the Second damping 
element. 

9. Damping device, according to claim 8, wherein the first 
piston rod of the first piston is guided through a cylinder cap 
into the external environment whereby, the expansion cham 
ber of the first damping element is in communication with 
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the external environment by a remaining gap between the 
cylinder cap and the first piston rod. 

10. Damping device, according to claim 9, wherein the 
guide conduit of the first piston and first piston rod further 
comprises a bore-hole extending longitudinally through the 
first piston and first piston rod, by which the compression 
chamber of the first damping element is in communication 
with the external environment. 

11. Damping device, according to claim 10, wherein the 
guide conduit of the Second piston and Second piston rod 
further comprises a bore-hole extending longitudinally 
through the Second piston and Second piston rod by which 
the compression chamber of the Second damping element is 
in communication with the external environment. 

12. Damping device, according to claim 11, wherein the 
guide conduits of the first and Second pistons and piston rods 
are in communication with one another. 

13. Damping device, according to claim 12, further com 
prising a leakage conduit formed in the receSS of the first 
piston by which the compression chamber of the first 
damping element is in communication with the guide con 
duit of the first piston. 


